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(54) Process for the production of polycarbonate 

(57) A process for the production of a terminal- 
blocked aromatic polycarbonate by melt-polycondens- 
ing an aromatic dihydroxy compound and diphenylcar- 
bonate, the process comprising adding a specific car- 
bonate or carboxylic ester after a polycarbonate formed 
has an intrinsic viscosity of at least 0.3 dl/g, to form a 
terminal-blocked polycarbonate having an mtnnsic vis- 
cosity which is greater than, or smaller than, the intrinsic 
viscosity of the polycarbonate formed before the addi- 



tion by 0.1 dl/g at the most; and a process for the pro- 
duction of a polycarbonate having an increased intrinsic 
viscosity by melt-polycondensing an aromatic dihydroxy 
compound and diphenylcarbonate, the process com- 
prising adding a specific diaryl carbonate or dicarboxyhc 
diaryl ester after a polycarbonate formed has an intrinsic 
viscosity of at least 0.3 dl/g, to form a polycarbonate hav- 
ing an intrinsic viscosity greater than the intrinsic viscos- 
ity of the polycarbonate formed before the addition by 
more than 0.1 dl/g. 
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Description 

Detailed Description of the Invention 

The oresent invention relates to a process for the products of polycarbonate. More specifically, it relates to a 
pr Je foMhe 0 rXton of a polycarbonate whose terminal pheno.ic hydroxy, group is t™****"^ * 
eriza.ion degree is enhanced, using the reactivity of the terminal phenolic hydroxyl group of a pdycaibonato 

Polycarbonate is exce.len. in mechanical properties such as impact resistance and is also excellent ,n heat react- 
ance and transparency, and it is widely used. As a method of producing a polycarbonate, there .s known a method n 
which ohiqene is directly reacted with an aromatic dbl such as bisphenol A (inlerfacial polymenzaHon method or in 
Tl animate "'hydroxy compound such as bisoheno, and a diary, carbonate such as diphenyl carbonate are 
reacted in ester exchange in a molten state (melt-polycodensa.ion method). „ arhnnate in PSter 

Ol the above methods, the method of reacting an aromatic dihydroxy compound w,th a d.aryl carbonate n ester 
exchange (meTrXodensation method) is considered promising since it advantageousfy does not require the use 
Ta toxi phosgene or halogen compound such as methylene chloride as a solvent and enables the production at a 

' 0W Asme me.t-po.ycoden S al,on method having a characteristic feature in the diaryl carbonate, the following methods 

uT Patent 4 310 556 discloses an improved polycarbonate transesterification process comprising reacting mix- 
lur e S ofbis t or.ho-h a lo a ryl ) carbonale/or.hohaloary.ar y lcarbonate, a dihydric phenol or the like under transeslen.ication 

^Trbis^ortho-hatoaryDcarbonate. bis(o-chlorophenyl )Ca rbonate, bis(o-f.uorophenyl)carbona,e or the like are dis- 
closed A^n ortho-haloaryl aryl carbonate, o-ch,oro P heny. pheny. carbonate, o-fluorophenyl phenyl carbonate or the 

uVpatcmi 229 443discloses apolyester-carbonatetransesterification process comprisingreactingabis(ortho- 
halo a^Dester. a bi S (ortho-h a loaryl)carbcnate, a dihydric phenol or the like under transesterification react.on cond.- 

''° n ^s a bis(ortho-haloaryl)ester, bis(o-chlorophenyl)ester, bis(o-trifiuoromethylph©nyl)ester or ^ e ^'oin'^^^fa 
As a bis(or.hc-h a io a r y i) C arbonate. compounds similar to those disctosed in the above U. S. Patent 4,310,656 are 

so disclosed ^ ^ ^ ^ p 0lyc arbonate transesterification process comprising reacting a (orthoalkoxy- 

carbonvlarvDcarbonate. a dihydric phenol or the like under transesterification conditions. 
Ts a^lo^ho-alkoxycarbonylphenyOcarbonate. bis(o-me.hoxycarbonylphen y l)carbonate. bis(c-ethox y carbonyl- 

^ r^Th^^ b y a meltcopolycondensation method, a«empts are made to use a 

terminal backing reagent .or improving the polycarbonate in polymer properties such as a hue, heat res-stance and 

hyd TAV3-17SoT(.he term -JP-A" as used herein means an 'unexamined published Japanese paten, application') 
discuses a blpheno! A polycarbonate whose terminal is terminated with methyl sa.icy.ate, as a basic malena. for an 

40 ° P "%Tl 1^3 *SST- P-ess for producing a polycarbonate having a termina. hydroxy, group amount ratio 
o, no. mofe h^n 30 % and an Lnsic viscosity of 0.3 to 1 .0 dl* <in methylene chloride at 
oolvcondensinq a dihydroxy aromatic compound and a carbonic acid diester in the presence of a phenol having 10 to 

JP-A 6-157739 discloses a process for producing an aromatic polycarbonate by melt-polycondensing a dihydroxy 
aromatic compoirandaca^ 

reaaent is added to at least one reactor in the inlet of which the intrinsic viscosity of a polymer reaches 0.20 dl/g^ 

9 H erSblocking reagent, there are disclosed a carbonic acid diester having 17 to 50 carbon atoms, a carbonic 
acid d"s e rSg 13 to 16 carbon atoms, an epoxy compound having 2 to 50 carbon atoms and a monoester hav^g 
5 ,c > TZon*L. However, these terminal blocking reagents do not include the termina. blocking reagent used ,n 

TTiSx discloses a polycarbonate obtained by a mett-polycodensation method, which has a hydroxy, ter- 
minal amount of not more than 30 mol%. a sodium content o, no, more than 1 ppm and a chlorine content of no, more 
Z 20 ppm ? is disclosed ,hat the above polycarbonate is obtained by a method in which a dihydroxy aromatic 

comp^ 

orTcarbonic acid diester having 17 to 50 carbon atoms. However, the terminal blocking reagent used ,n the present 
invention is not at all included among compounds disclosed as examples of the above compounds 

FunheUhere is known a method of obtaining a polycarbonate having an enhanced polymer, zafon degree by 
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adding a certain compound to the reaction system when a polycarbonate is produced by an ester exchange^et .od I 
JP-A 7-90074 discloses a method of producing a polycarbonate from a dihydnc compound and a carbonic acd 
diester by an ester exchange method, in which a highly active diester. acid halide or acid anhydride w,th at 'east two 
functional groups is added after the ester exchange ratio exceeds 70 % to obtain a polycarbonate having an enhanced 

s PdV^JJj^^ d . esler there are disclosed carbonate compounds such as bis(4-nitrophenyl)carbonate and 
carboxylic acid esters such as terephthalc acid bis(4-cyanophenyl) ester. However, the dicarbonate compound spe- 
cifically used in the present invention is not at all included in compounds disclosed as examples. 

It is therefore an object of the present invention to provide a process for the production of a polycarbonate whose 
io terminal hydroxy! group is terminated, or whose polymerization degree is enhanced, using the reactrvity of terminal 
phenolic hydroxyl group of a polycarbonate by a melt-polycondensation method. 

It is another object of the present invention 1o provide a process for the product™ of a pofycarbonate. .n when at 
least part of phenolic hydroxyl groups of a polycarbonate is rapidly blocked and the polycarbonate therefore can be 
lullv modified, for example, so as to have excellent reusability. 
,s li is lurther another object of the present invention to provide a process lor the production ol a polycarbonate which 

is excellent in hue can control residual phenols derived from a terminal blocking reagent at a low level and is stabilized. 

II 1S , u rmer anoiner ob,ect ot the present invention to provide a process for the expeditious product.on of a poly- 
carbonate having an enhanced polymerization degree by a melt polycondensation method. 

I, is further anoiner object of the present invention to provide a process tor producing a polycarbonate having an 
zo excellent hue and an enhanced polymerization degree with a high productivity and at a low cost. 

Other objects and advantages of the present invention will be apparent Irom the following description. 
According lo the present invention, the above objects and advantages of the present invention will be achieved, 
first by a process for the production of a terminal-blocked aromatic polycarbonate by melt-polycondensing an aromat.c 
dihydroxy compound and diphenylcarbonate, the process comprising adding a compound of the formula (1 ). 
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(1) 



wherein R 1 is a chlorine atom, a methoxycarbonyl group or an ethoxycarbonylgroup, and R* is an alkyl group 
35 having 1 to 30 carbon atoms, an alkoxyl group having 1 to 30 carbon atoms, an aryl group having 6 to 30 carbon atoms 
or an arvloxy group having 6 to 30 carbon atoms, provided that the alkyl group having 1 to 30 carbon atoms and the 
alkoxv qroup having 1 to 30 carbon atoms may be substituted with methoxycarbonyl group, ethoxycarbonyl group (o- 
methoxycarbonylphenyDoxycarbonyl group or (o-ethoxycarbonylphenyl)oxycarbonyl group and thatthe aryl group hav- 
ing 6 to 30 carbon atoms and the aryloxy group having 6 to 30 carbon atoms may be substituted with .methoxycarbonyl 
40 qroup ethoxycarbonyl group, (o-methoxycarbonylphenyl)oxycarbonyl group, (o-ethoxycarbonylphenyl)oxycarbonyl 
group! an alkyl group having 1 to 30 carbon atoms or an alkoxy group having 1 to 30 carbon atoms, 
after a polycarbonate formed has an intrinsic viscosity of at least 0.3 6Vg, to form a terminal-blocked polycarbonate 
having an intrinsic viscosity which is greater than, or smaller than, the intrinsic viscosity of the polycarbonate ormed 
before the addition by 0.1 dl/g at the most. In other words, when the intrinsic viscosity of the polycarbonate formed 
<s before the addition is designated as V and that of the terminal-blocked polycarbonate after addition .s designated as 
»v- the reltionship between "x" and T is shown by the following expression x - 0.1 S y § x + 0.1 . 

The compound of the above formula (1 ) used in the present invention includes carbonates and carboxylic acid aryl 
esters depending upon the delinition of R 2 . > 

In the formula (1 ) R 1 is a chlorine atom, methoxycarbonyl (CH 3 OCO-) group or ethoxycarbonyl (C 2 H 5 OCO-) group. 
so R' is preferably a chlorine atom or methoxycarbonyl group, particularly preferably methoxycarbonyl group. 

R2 is an alkyl group having 1 to 30 carbon atoms, an alkoxy group having 1 to 30 carbon atoms, an aryl group 
havinq 6 to 30 carbon atoms or an arytaxy group having 6 to 30 carbon atoms. 

The alkyl group having 1 to 30 carbon atoms may be any one of linear, branched and cyclic alkyl groups. It may 
also have an unsaturated group. Examples of the alkyl group includes linear alkyl groups such as methyl, ethyl, n- 
ss propyl n-butyl. n-pentyl. n-hexyl, n-octyl, n-nonyl, n-decanyl, n-lauryl, n-palmityl and stearyl; branched alkyl groups 
such as isopropyl, t-butyl and 4-butylnonyl; alkyl groups having an unsaturated groups, i.e., alkenyl groups such as 
allyl butenyl pentenyl, hexenyl, dodecenyl and oleyl; and cycloalkyl groups such as cyclopentyl and cyclohexyl. Of 
these long-chain alkyl groups such as lauryl, stearyl and dodecenyl are preferred in view of an improvement «n the 
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rel ^tSr 9 rXn9 1 - 30 carbon atoms may be any one of linear, branched and cyciic alkoxy. grouped 
i, may have an unsaturated group. Examples of the alkoxyl group incldues linear alkoxyl groups such as methoxy. 
etZ n p opoxy, n-butoxy. n-pentoxy, n-hexoxy, n-octoxy, n-nonyloxy. n-decanyloxy. n-lauryloxy, n-palmrtyloxy and 
S^^SSed chain like alkoxyl groups such as iso-propyloxy. t-butyloxy and 4-butylnonyloxy. alkoxy groups 
Snq an uniturated group such as allyloxy, butenybxy, pentenyloxy, hexenyloxy, dodecenyloxy and oleyloxy: and 
Si groups such as cyclopentyloxy and cyclohexytoxy. Of these, a long<hain alkoxy. groups such as laury- 
loxv stearyloxy and dodecenytoxy are preferred in view of an improvement in the releasabH.ty of the polymer. 

ThTatove alkyl group having 1 to 30 carbon atoms and the above alkoxyl group hav-ng 1 to 30 carbon atoms may 
be substituted with methoxycarbonyl. ethoxycarbonyl, (o-methoxycarbonylphenyl)oxycarbonyl 

or (o-ethoxycarbonylphenyl)oxycarbonyl 



so 



55 




The aryl group having 6 to 30 carbon atoms includes phenyl, naphthyl, biphenyl and anthranyl. 
The aryloxy group having 6 to 30 carbon atoms includes phenoxy, naphthoxy, biphenyloxy and arrthranyloxy. 
The ILe all group hav,ng 6 to 30 carbon atoms and the above aryloxy group having 6 to 30 carbon atoms may 
be substituted with methoxycarbonyl, ethoxycarbonyl, (o-methoxycarbonylphenyljoxycarbonyl ^^vc^onylpho- 
nyDoxvcarbonyl. an alkyl group having 1 to 30 carbon atoms or an alkoxyl group having 1 to 30 carbon atorr* 

The alkyl group having ^ to 30 carbon atoms and the a.koxy. group having 1 to 30 carbon atoms are those wh,ch 

CttnTup'oS definition of R 2 , the compound of the above formula (1, can be classified into a carbonate 

compound of the following formula {1 )-1 , 

35 R 1 

40 O 

wherein Ri is as defined in the formula (1), R» is an alkyl group having 1 to 30 carbon atoms or an aryl group having 
otS carton atoms, and these groups may be substituted with a substituen, specified concerning the detmmon of 

4S the formula (1), 

and a carboxylic acid aryl ester of the lollowing formula (1 )-2, 




_C-R 22 ...(D-2 



wherein R< is as defined in the formula (1 ), is an alkyl group having 1 to 30 carbon atoms or an aryl group 
having 6 to 30 carbon atoms, and these groups may be substituted with a substituent specified concerning the def,nrt,on 
of the formula (1). 
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The carbonate compound of the above lormula (1 )-1 includes 2 -chlorc?henyl-arylc*rbonates such as 2-chtoroph- 
envlSiSSSnste 2-chlorophenyl-4'-methylphenylc a rbona.e. ^chlorophenyM'-e.hytohenylcarbona e 2-chlc- 
Senyin-S 2^chloro P hen y M--nonyl P henylc a r- 

bona^ch^ 

S>on^^ 2<hloro P heny>^n-butoxyprienylcarbona«e 2-chtorophe- 

late 2-chbrophenyl^me.hoxycarbonylphenylcarbonate, 
2chtropheny^ s-chlorophenyW-e.hoxycarbony.phenylcarbonate, 2-chbrophe- 

nv^ShoxycarbJylp 2^to<aWWo-^yca*^W*W- 
Z bon J-phTnyfca^ such as 2-ch.orophenyl-methylcarbonate. 2-chtorophenyl- 

e^lcarbonate 2 chlorophenyl-n-butylcarbonate, 2-chlorophenyl-octylcarbonate. 2-chlorophenyl-i-propy carbonate 
Sor2rnyl-2melhoxycarbo^ 2 -chloro P hen y l-2-ethox y carbon y iethylcarbonate 2-ch orophenyl- 

nv etMca°bona.e 2 methoxycarbonylphenylarylcarbonates such as 2-methoxycarbonylphenylphenylcarbonate. 
ShCarb^ 

LSpLyl-4' propylphenylcarbonate. 2-methoxycarbonylphenyl-n-4--but y tpheny.carbonate. 2^oxyrarbony| 
T^HTZ^e^tJ^ 2 .methoxycarbony. P heny,^hexylpheny^^ 
nonJiphenylcaJbonate. 2 . me «hoxycarbony,phen yl -4'-dodec y iphen y i C arbon a te, 

cy.phenylcarbonate. 2 -m e thoxycarbonyl P hen y i-3'.5--di-n-but y iphenylcarbonate, 2-methoxycarbon y iphenyl-3 5-dM- 
* buWhen^^te, 2-me l hoxyc a rbony l ph e ny,-3-.5'.dinonylpheny l carb 0 na l e. 

cloh xy^henylcarbonate, z-methoxycarbonylphenyM'-naphthylphenylcarbonate. 2 " me ^J 0 "^'^" " 
ohenylcarbonate 2-methoxycarbonylphenyl-^cumylphenylcarbonate, 2-methoxycarbonylphenyl-4-methoxy P h e nyl- 

2-melhox y carbonylphenyl-4 -n-bu oxypheny car- 
bonate 2 .meth 0 xy^arbony,pheny,-4M-bu«oxyphenylcarbona, e , 2 -me«hoxycarbonylphenyl-4^nonyloxy P henylca, 
bonTc^rncthoxycarbonylphcnyM^ 

S^Si'-rn-thciyUrt^l^enylca^.^ 2-methoxycarbony. P hen y i^ethoxycarbor,y phenylcar- 
Tonate 2 melxycarbonyUen ..methoxycarbonylphenyl^Mo-methoxycarb- 
onylphenyh-o ycarbony.phenytearbonate and 2 . me thoxycarbonylph e nyl-2Mo-ethoxycarbony.phenyl ^oxycarbonyl- 
r e nySonI 2-mLhoxycarbonylphenyl-alkylcarbonates such as 2 -me.hox y carbonylpheny.^ethylcarbona«e. 
^ reCxvcarbonylphenyl-ethylcarbonate. 2-methoxycarbonylphenyl-n-butylcarbonate, 2-nnethoxycarbonylphenyl- 
ocwSSa, e 2 methoxycarbonylphenyl-nonylcarbonate. 2-methoxycarbonylphenyl-cetylcarbonate, 2-methoxycar- 
^S^^LZb. 2 .memoxycarbonyl P henyl- 2 -methoxycarbon y iethylcarbona«e. a^MhaqPc^lph^ 
SSS^^-h^Aonat.. 2.me.hoxycarbonylphenyl-2-(o-methoxy^^^ 
Donate anaVme^^ 

nv"aMcarbonates such as 2-ethoxycarbonylphenyl-phenylcarbonate. 2-ethoxycarbonylphen y i-4 -methy phenylcar- 
^^^carbony .phenyiethy.pheny.carbonate, 2-ethoxycarbonylphenyl-4'- P rop y iphenylcarbo n ate. 
SoxycarbcJ^ 2-ethoxycarbony.phenyl-^t-butyl^ 
boTpheny^ 

Zecvlphenylcarbonate, 2-ethoxy C arb 0 nylphenyl-4--hexadecyl P henylcarbonate, 2-ethox y carbonyl P henyl-3 5 ^ 
buSnycabonate^-etho 

ohenXarbonate 2 - e thoxycarbonylphen y i-4'-cyclohexylpheny!carbonate. 2-ethoxycarbonylphenyM-naph.hylphenyl- 
Sate ^ Jethoxycarbony^henyli-biphenylcarbonate. 2 .ethoxy C arbonyl P hen yl -4'-curnylphenylcarbonate, 
^Wrbon'lphenyM'-me^ 2 -ethox y carbon y iphen y U'-ethox y phen y icarbonate. 2-ethoxy. 

Syl caninate 2- e thoxyLrbmyl P henyl-4^ethoxycarbonyl P henylc art ,onate, 2 .e«hoxy C arbon y iphen y i-4.ethoxyc a rb- 
oSylphenylcarbonate. 2-eth 0 xycarbonyl P henyl-2'-(o-methoxycarbonyl P hen y i)-oxycarbonylphenylcarbona.e and 

alky.carbonatessuchas2-e^^ 

50 ycibonylphenyl-n^^ 

Llethylcarbonate. 2-ethoxyca,bony.pheny.-2-ethoxycarbonyiethylcarbon a te, 2- e thoxycarbonyl P heny.-2-^-memox- 
vca bo n ylphenyl)-oxycarbonylm el h y ic a rbonate and 2-ethoxycarbonyl P henyl-2-(o-ethoxycarbony. P henyl ****** 

phenyLrbonate is particularly excellent in resistance to hydrolysis (resistance to wettab.hty) smce ,ts terminals are 

55 highly blocked by phenl or cumylphenyl groups. 

The carboxylic acid aryl ester of the above formula (1 )-2 includes aromafc ac.d 2<hloropheny esters such as 
2< :h brcp?enyl benzoa.e, 2-ch.oropheny. 4'-methy.benzoate, 2-chloropheny. 4--eth y .benzoate. 2-chlorophenyl 4 -n- 
bSZzoate 2-ch,oropheny. 4„-buty.benzoate. 2-ch.oropheny. 4--non y lbenzoate. 2-chlorophenyl 4'-cumylbenzoate, 
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2<hiorophenyl naphthoate, 2-chlorophenyl 4"-methoxybenzoate. 2-chlorophenyl 4'-ethoxybenzoate 2-chlorophenyl 
4'-n-butoxyben7oate. 2-chlorophenyl 4'-t-butoxybenzoate, 2-chlorophenyl 4'-nonyloxybenzoate, 2-chlorophenyl 4- 
cumyloxybenzoate. 2-chlorophenyl 2-methoxycarbonylbenzoate. 2-chlorophenyl ^-methoxycarbonylbenzoate. 
2-chlorophenyl 2'-ethoxycarbonylbenzoale, 2-chlorophenyl 4'-ethoxycarbonylbenzoate, 2<hlorophenyl 2 -(o-methox- 
ycarbonylphenyljoxycarbonylbenzoate and 2<hlorophenyl 2'-(o-ethoxycarbonylphenyl)-oxycarbonylbenzoate; 
aliphatic carboxylic acid 2-chlorophenyl esters such as 2-chlorophenyl acetate. 2-chlorophenyl propionate, 2-chloroph- 
enyl valerate. 2-chlorophenyl pelargonate, 2-chlorophenyl V-methylpropionate. 2-chlorophenyl 2'-methoxycarbonyl- 
propionale 2*hlorophenyl Z-ethoxycarbonyl butylate, 2chlorophenyl 4'-(2-methoxycarbonyl-phenyl)oxycarbonyl 
butylate and 2-chlorophenyl 4'-(2-ethoxycarbonyl-phenyl)oxycarbonyl butylate; aromatic carboxylic acd-(2 -™thoxy- 
carbonylphenyl) esters such as (2-methoxycarbonylphenyl)benzoate. 4.methylbenzoyl-(2^methoxycarbonylpheny ) 
ester 4-ethylbenzoyl-(2"-methoxycarbonylphenyl) ester. 4-n-butylbenzoyl-(2'-methoxycarbonylphenyl) ester, 4-t-buty - 
benzoyl-(2'methoxycarbonylphenyl) ester. (2'-methoxycarbonylphenyl) naphthoate, (^methoxycarbonylphenyl) 
4-nonylbenzoate, (2'-methoxycarbony Ipheny I) 4-cumylbenzoate. (2'-methoxycarbonylphenyl) 4-methoxybenzoate. (2 - 
methoxycarbonylphenyl) 4-ethoxybenzoate, <2'-methoxycarbonylphenyl) 4-n-butoxybenzoate, (2 -me^oxycarbonyl- 
phenyl) 4.1-butoxybenzoate. (2'-methoxycarbonylphenyl) 4-nonyloxybenzoate, (2'-methoxycarbonylphenyl) 4-cumy- 
ioxybenzoale (2 -methoxycarbonylphenyl) 2-methoxycarbonylbenzoate, (2--methoxycarbonylphenyl) 4-methoxycarb- 
ony Ibenzoate. (2-melhoxycarbonylphenyl) 4-ethoxycarbonylbenzoate, (2'-methoxycarbonylphenyl) 3-(o-methoxycar- 
bonyiphenylj-oxycarbonylbenzoate, (2'-methoxycarbony Ipheny I) 4-(o-methoxycarbonylphenyl)oxycarbonylbenzoate 
and (2--meihoxycarbonylphenyl) 3-(o-ethoxycarbonylphenyl)-oxycarbonylbenzoate; and aromatic carboxylic ac.d-(2 - 
ethoxycarbonylphenyl) esters such as (2-eihoxycarbonylph 8 nyl)benzoate. 4-melhylben Z oyl-(2'-elhoxycarbonylphenyl) 
ester 4-ethylbenzoyl-<2--ethoxycarbonylph 8 nyl) ester. 4-n-butylbenzoyl-(2 -ethoxycarbonylphenyl) ester, 4-t-buty ben- 
zoyl-^etnoxycarbonylphenyl) ester. (Methoxycarbonylphenyl) naphthoate. (2'-ethoxycarbonylphenyl) 4-nonylben- 
zoate, ^-ethoxycarbonylphenyl) 4-cumylbenzoa«e. (2'-e,hoxycarbonylpheny.) 4-methoxybenzoate^ (2 -ethoxycarbo- 
nylphenyl) 4-ethoxybenzoate. (2'-elhoxycarbonylphenyl) 4-n-butoxybenzoate. (Methoxycarbonylphenyl) 4-t-butoxy- 
bonzoatc (2' cthoxycarbonylphenyl) 4-nonyloxybenzoate. (2--ethoxycarbonylphenyl) 4-cumyloxybenzoate, 2 -ethox- 
ycarbonylphenyl) 2-methoxycarbonylbenzoate. (Methoxycarbonylphenyl) 4-methoxycarbonylbenzoate, (2 -ethoxycar- 
bonylphenyl) 4-ethoxycarbonylbenzoate, (Methoxycarbonylphenyl) S-tc-methoxycarbonylphenyD^xycarbonylben- 

zoatMMhwycaW^ 

(o-ethoxvcarbonylphenyl)-oxycarbonylbenzoate. 

As a compound of the formula (1 ). particularly preferred are (2-methoxycarbonylphenyl)benzoate. (2 -methoxycar- 
bonylphenyl) 4-cumylbenzoate, (2-ethoxycarbonylphenyl)benzoate and (2'-methoxycarbonylphenyl) 4-(o-methoxycar- 

bonvlDhenvDoxvcarbonylbenzoate. 

In the process of the present invention, the compound ol the formula (1) is added to a polycarbonate, and as shown 
in the following reaction scheme, it reacts with a terminal hydroxy! group ( ~^OH) of the po^carbonate to block the 
35 terminal of the polycarbonate. 
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R 1 



^wvOH + (O) °ff" R 




»2 




For expediting the terminal blocking at high yields, therefore, it is preferred to carry out the process of the present 
invention with distilling off the formed 2-substituted phenol. 

The compound of the above formula (1) is added after a polycarbonate formed by melt-polycondensation of an 
aromatic dihydroxy compound and a diphenylcarbonate has an intrinsic viscosity of at least 0.3 dl/g. After the add.tion, 
SB the terminal blocking of the polycarbonate promptly proceeds, and hence, the intrinsic viscosity of the polycarbonate 
chanqes by 0.1 dl/g at the highest. 

The compound of the above formula (1) is used in an amount of preferably about 0.5 to about 2.0 mol more 
preferably about 0.7 to about 1.5 mol. particularly preferably about 0.8 to about 1.2 mol, based on 1 equivalent of 



6 



BNSDQCID: <EP 0784fi73A2J_> 



EP 0 764 673 A2 



10 



15 



20 



terminal hydroxyl group of the polycarbonate. . n . _ . 

The aromatic dihydroxy compound used in the present invention is preferably a compound of the following formula 

(4), for example. 

(r*) 4 <R 5 >< 



H -.-(4) 



wherein X is 



- c -ir. ft .1 



-O- -S- -SO,- -SO- of a direct bond, each of R 4 and R 5 is independently a hydrogen atom, a halogen atom or a 
hydrocarbon group having 1 to 1 2 carbon atoms, each of F* and R 7 is independently a hydrogen atom or a hydrocarbon 
25 group having 1 to 1 2 carbon atoms, and R 6 is an alkylene group having 2 to 7 carbon atoms. 

In the above formula (4), the halogen atom is preferably selected from chlorine and fluorine. The hydrocarbon 
group having 1 to 12 carbon atoms is preferably selected from an aliphatic hydrocarbon group having 1 to 12 carbon 
atoms or an aromatic hydrocarbon group having 6 to 1 2 carbon atoms. 

Specific examples of the above aromatic dihydroxy compound include bis(hydroxyaryl)alkanes such as 1 , 1 -bis(4 - 
30 hydroxy-t-butylphenyDpropane. 2.2-bis(4'-hydroxyph e nyl)prop a ne and 2.2-bis(4 > -hydroxybromophenyl)propane; bis 
(hvdroxyaryl)cycloalkanes such as 1 , 1 .bis{4'-hydroxyphenyl)cyclopentane and 1 , 1 -bis^-hydroxypheny Qcyctohexane; 
dihydroxyaryl ethers such as 4,4'-dihydroxydiphenyl ether and 4.4'-dihydroxy-3.3"-dimethylphenyl ether; dihydroxyaryl 
sulfides such as 4,4'-dihydroxydiphenyl sulfide and 4,4'-dihydroxy-3, 3'-dimethylphenyl sulfide; dihydroxyaryl sulfox.des 
such as 4,4'-dihydroxydiphenyl sulfoxide and 4,4'-dihydroxy-3,3'-dimethylphenyl sulfoxide; and dihydroxyaryl sulfones 
as such as 4 4'-dihydroxydiphenyl sulf one and 4.4'-dihydroxy-3,3'-dimethylphenyl sulfone. 

Of the above compounds, 2,2-bis(4 1 -hydroxyphenyl)propane (bisphenol A) is particularly preferred. The above 
compounds may be used alone or in combination. 

In the melt-potycondensation, the diphenylcarbonate is used in an excess amount based on the aromatic dihydroxy 
compound preferably in an amount of 1 .0 1 to 1 .20 mol per mole of the aromatic dihydroxy compound. 
40 In the present invention, the polycarbonate before blocking the terminal is produced by polycondensation, prefer- 

ably in the presence of (i) an alkali metal compound and/or (ii) a nitrogen-containing basic compound as a catalyst. 

The alkali metal compound used as a catalyst includes hydroxides, hydrogencarbonates, carbonates, acetates, 
nitrates, nitrites, sulfites, cyanates, thiocyanates, stearates, borohydrides, benzoates. hydrogenphosphates, bisphenol 
salts and phenol salts of alkali metals. 
4S Specific examples of the alkali metal compound include sodium hydroxide, potassium hydroxide, lithium hydroxide, 
sodium hydrogencarbonate, potassium hydrogencarbonate, lithium hydrogencarbonate, sodium carbonate, potassium 
carbonate, lithium carbonate, sodium acetate, potassium acetate, lithium acetate, sodium nitrate, potassium nitrate, 
lithium nitrate sodium nitrite, potassium nitrite, lithium nitrite, sodium sulfite, potassium sulfite, lithium sulfite, sodium 
cyanate potassium cyanate. lithium cyanate. sodium thiocyanate, potassium thiocyanate, lithium thiocyanate, sodium 
so stearate potassium stearate. lithium stearate, sodium borohydride, potassium borohydride. lithium borohydr.de, sodi- 
um benzoate potassium benzoate, lithium benzoate, disodium hydrogenphosphate, dipotassium hydrogenphosphate, 
dilithium hydrogenphosphate, disodium salt, dipotassium salt and dilithium safts of bisphenol A, and sodium salt, po- 
tassium salt and lithium salt of phenol. 

The alkali metal compound as a catalyst may be used in an amount of 1 0* to 10-5 mol per mole of the aromatic 
SB dihydroxy compound. When the amount of the alkali metal compound is out of the above range, undesirably, the 
properties of the polycarbonate as an end product are affected, or the ester exchange reaction does not fully proceed 
so that no polycarbonate having a high molecular weight can be obtained. 

The nitrogen-containing basic compound as a catalyst includes ammonium hydroxides having an alkyl. aryl or 
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araryl group such as tetramethylammonium hydroxide (Me 4 NOH), tetraethylammonium hydroxide (E^NOH). tetrabuty- 
lammonium hydroxide (Bu 4 NOH), benzyltrimethylammonium hydroxide (d.-CH 2 (Me) 3 NOH) and hexadecyltrimethylam- 
monium hydroxide- tertiary amines such as triethylamine, tributylamine, dimethylbenzylamine and hexadecyldimeth- 
vlamine- and basic salts such as tetramethylammonoum borohydride (Me 4 NBH 4 ), tetrabutylammonium borohydr.de 
(Bu 4 NBH 4 ). tetrabutylammonium tetraphenylborate (Bu 4 NBPh 4 ) and tetramethylammonium tetraphenylborate 

<M6 The above nitrogen-containing basic compound is preferably used in such an amount that the content of the am- 
monium nitrogen atom of the nitrogen-containing basic compound is 1 x 10-5 to ! x 10 3 equivalent per mole of the 
aromatic dihydroxy compound. More preferably., the nitrogen-containing basic compound is used in such an amount 
thai the content of the ammonium nitrogen atom is 2 x 1 1> 5 to 7 x 1 0" 4 equivalent based on the same standard, and 
particularly preferably, it is used in such an amount that the content of the ammonium nitrogen atom .s 5 x 1 0r" to 5 x 
10- 4 equivalent based on the same standard. 

In the present invention, the alkali metal compound used as a catalyst may be selected from (a) an alkali meta 
salt of the ale complex of an element coming under the group U of the periodic table or (b) an alkali metal salt of 
oxoacid of an element coming under the group 14 of the periodic table as required. The element coming under the 
qroup 14 of the periodic table includes silicon, germanium and tin. 

When the above alkali metal compound is used as a catalyst in the polycondensation and in the terminal blocking 
reaction il can advantageously serve to rapidly and fully proceed with the polycondensation and the terminal blocking 
reaction! Further, undesirable side reactions such as a branch -forming reaction can be maintained at a low level during 
the polycondensation. 

The (a) an alkali meial salt ol the ale complex of an element coming under the group 1 4 of the periodic table refers 
to those described in JP-A 7-266091 . Specific examples thereof include germanium (Ge) compounds such as NaGe 
<OMe) c NaGe(OEt),. NaGe(OPr) 5 , NaGe(OBu) 5 , NaGe(OPh) 5 . LiGe(OMe) s , LiGe(OBu) 5 and LiGe(OPh) 5 , and tin 
(Sn) compounds such as NaSn(OMe) 3 , NaSn(OMe) 2 (OEt), NaSn(OPr) 3 , NaSn( 0 .n-C 6 H 13 ) 3 , NaSn(OMe) s , NaSn 
(OE1) s , NaSn(OBu) 5 , NaSn(o-n-C,2H 2S ) 5 , NaSn(OEt), NaSn(OPh) 5 and NaSnBu 2 (OMe) 3 . . ^ . w , . . 

The (b) an alkali metal salt of oxoacid of an element coming under the group 1 4 of the periodic table preferably 
includes alkali metal sail of silicic acid, alkah metal salt of stanic acid, alkali metal salt of gemnanous acid and alkah 
metal salt of germanic acid. 

The alkali metal salt of silicic acid refers, for example, to acidic or neutral alkali metal salt of monos.l.cic acid or a 
condensate thereof, such as monosodium orthosilicate. disodium orthosilicate, trisodium orthosilicate and tetrasod.um 

orthc«tate^ ^ ^ ^ ^ exa mple, to acidic or neutral alkali metal salt of monostanic acid or 
a condensate thereof, such as disodium monostanate (Na 2 Sn0 3 ) and tetrasodium monostanate (Na 4 Sn0 4 ). 

The alkali metal salt of germanous acid refers, for example, to acidic or neutral alkali metal salt of monogermanous 
acid or a condensate thereof, such as monosodium salt of germanous acid (NaHGeOj). 

The alkali metal salt of germanic acid refers, for example, to acidic or neutral alkali metal salt of monogermanic 
acid or a condensate thereof, such as monolithium orthogermanate (LiH 3 Ge0 4 ), disodium orthogermanate, tetraso- 
dium orthogermanate, disodium digermanate (Na 2 Ge 2 O s ), disodium tetragermanate (Na 2 Ge 4 0 9 ) and disod.um pent- 

aqe 7*etbo™StoS"L the polycondensation is preferably used in such an amount that the alkali metal element 
content in the catalyst is 1 x 10-7 to 5 x 10 -s equivalent per mole ol the aromatic dihydroxy compound. The catalyst is 
more prelerably used in such an amounl that the alkali metal element content in the catalyst is 5 x 10" to 1 x 10 
equivalent based on the same standard. 

In the present invention, the polycondensation may be carried out in the co-presence of at least one co-catalyst 
selected from the group consisting of oxoacids of elements coming under the group 1 4 of the periodic table and oxides 

of these elements. ._ . - .• w ^ 

The use of the above cootalyst in a specific amount can effectively prevent the branch-forming reaction which 
is liable to lake place during the polycondensation and undesirable side reactions such as the formation ol foreign 
matter in an apparatus and yellowing during molding without impairing the terminal blocking reaction and the reaction 

rate of the polycondensation. 

The oxoacid of an element coming under the group 14 of the periodic table includes sil.ac ac.d. stanic acid and 

qermanic acid . . ... . . 

The oxides ot an element coming under the group 14 of the periodic table includes silicon monoxide, s.Hcon d.ox.de, 
tin monoxide tin dioxide, germanium monoxide, germanium dioxide and a condensate of any one ol these. 

The co-catalysts is used preferably in such an amount that the content of the metal element coming under the 
group 1 4 of the periodic table is not more than 50 mol (atom) per mole (atom) ol the alkali metal element in the catalyst 
for polycondensation. When Ihe co-cataryst is used in such an amount that the content ol the above metal element 
exceeds 50 mol (atom), undesirably, the reaction rate of the polycondensation is low. 
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The co-catalyst is used more preferably in such an amount that the content of the metal element coming under 
the group 14 of the periodic table is 0.1 to 30 mol (atom). 

Studies of the present inventors have revealed the following. When the below-specified catalyst neutralizing agent 
is used, the catalyst remaining in a polymer whose terminal is fully blocked can be effectively and fully neutralized, and 
even after the catalyst is neutralized, the polymer has an excellent hue and is stabilized. 

In the present invention, after the polymer is terminal-blocked, it is preferred to add, as a catalyst neutralizing 
agent at least one compound selected from the group consisting of compounds of the following general formulae (I) 
to (IV) at a concentration of 0.01 to 500 ppm based on the polycarbonate to be formed while the polymer is in a molten 
state. 

A 1 -(Y 1 -S0 3 X 1 ) m (") 

wherein A 1 is a hydrocarbon group having a valence of m, which may have a substituent, Y 1 is a single bond or 
an oxygen atom, X 1 is a secondary or tertiary hydrocarbon group having a valence of 1 or a 1 -equivalent metal cation, 
ammonium cation or phosphonium cation, and m is an integer of 1 to 4, provided that when V is a single bond, not 
all of X 1 in the number of m are 1 -equivalent metal cations. 

+ X 2 -A 2 -Y 2 -S0 3 («) 

wherein A* is a divalent hydrocarbon group, + X* is a secondary, tertiary or quaternary ammonium cation or a 
secondary, tertiary or quaternary phosphonium cation, and Y 1 is as defined above. 

A 3 -<V 0 ) n -(R-Y 1 -SO 3 ') n OH) 

wherein A 3 is a hydrocarbon group having a valence of n, +X^ is a secondary, tertiary or quaternary ammonium 
cation or a secondary, tertiary or quaternary phosphonium cation, R is a monovalent hydrocarbon group, n is an integer 
of 2 to 4, and Y 1 is as defined above. 

A 5 -Ad 1 -A 4 -(Ad 2 -A 5 ) k (IV) 

wherein A 5 is a monovalent or divalent hydrocarbon group, A 4 is a divalent hydrocarbon group : each of Ad 1 and 
Ad2 is independently is an acid anhydride group selected from -SC^-0-SO r , -S0 2 -0-CO- or -CO-0-S0 2 -, and k ts 0 
or 1 , provided that when k is 0, -(Ad2-A 5 ) k is a hydrogen atom or a single bond between A 4 and A 5 (in which A* is a 
divalent hydrocarbon group or a single bond). 

Specific examples of the compound of the above formula (I) include 2-phenyl-2-propyl dodecylbenzenesulfonate, 
2-phenyl-2-butyl dodecylbenzenesulfonate, tetrabutylphosphonium octylsuffonate, tetrabutylphosphonium decylsul- 
fonate tetrabutylphosphonium benzenesulfonate, tetraethylphosphonium dodecylbenzenesulfonate, tetrabutylphos- 
phonium dodecylbenzenesulfonate, tetrahexylphosphonium dodecylbenzenesulfonate, tetraoctylphosphonium do- 
decylbenzenesulfonate, decylammonium butylsulfate, decylammonium decylsulfate, dodecylammomum methyfsul- 
fate dodecylammonium ethylsutfate, dodecylmethy (ammonium methylsulfate, dodecyldimethylammonium tetradecyl- 
sulfate tetradecyldimethylammonium methylsulfate, tetramethylammonium hexylsulfate, decyltrimethylammonium 
hexadecylsulfate, tetrabutylammonium dodecylbenzylsulfate : tetraethylammonium dodecylbenzylsulfate and tetram- 
ethylammonium dodecylbenzylsullate. 

Specific examples of the compound ol the above formula (II) include 

-S0 3 {CH 2 ) 3 -N + (CH 3 ) 3I 
-S0 3 <CH 2 )3-N + (C 2 H 5 ) 3 , 
-S0 3 {CH 2 ) 3 -P + (C 4 H 9 ) 3 , 
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-S0 3 <CH 2 ) 3 -P + (C 8 H 5 ) a , 

-S0 3 {CH 2 ) 15 -N + (C 2 H 5 ) 3 . 

-S0 3 {CH 2 ) l5 -P + (C 6 H 5 ) 3 , 

-S0 3 {CH 2 ) l5 -P + (C 4 H 9 ) 3 . 
Specific examples of the compound of the above formula (III) include 

[ (CH 3 ) 3 N+- ( CH 2 ) i0 -*T ( CH 3 ) 3 1 ' ( CH 3 — S0 3 " 



'2 



[(CH 3 ) 3 



.N*- ( CH 2 ) 10 -N + ( CH 3 ) 3 ] - (ci 2 H 2 5— S0 : 



[ ( C 4 H 9 ) 3 N+- ( CH 2 ) 10 -N + ( C 4 H 9 ) 3 ] • (cK a - ^^ - S0 3~j 
[ ( C 4 H 9 ) 3 N+- ( CH 2 ) 10 -N + ( C 4 H 9 ) 3 ] • ^C 12 H 25 — SO 

[(CH 3 ) 3 N + -(CH 2 ) 15 -N + (CH3)3] • (C 15 H 31 -S0;) 2 
[(C 4 H 9 ) 3 N + -(CH 2 ) 10 -N + (C 4 H 9 ) 3 ] • (C l5 H 3r S0 4 ) 2 

[ ( C 4 H 9 ) 3 ? + - ( CH 2 ) 10 -F + ( C 4 H 9 ) 3 ] . (cH 3—^0)— S0 3 -j 
t ( C 4 H 9 ) 3 P+- ( CH 2 ) X0 -P + ( C 4 H 9 ) 3 ] • (c 12 H 25 — {O)— SO 
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[(C 6 H S ) 3 P + -(CH 2 ) 10 -P + {C 6 H 5 ) 3 ]- (c 12 H 25 -^)— S0 3 -) 

5 

[(C 6 H 5 ) 3 P + -(CH 2 ) 10 .P + (C 6 H 5 ) 3 ] • (C 15 H 31 -S0 3 ') 2 . 

TO 

Specific examples of the compound of the above formula (IV) include 

<g>-^o-o-o 2 s-@>-so 2 -o-oc-^) 



15 



20 



25 



30 ' 



35 



40 



45 



50 



so 2 -o-oc^g^co-o-o 2 s-(g) ^ 

CH 3 — {O)— SO 2 -O-0Cv^g^CO-0-0 2 S— (^—CB 2 # 



(CH 3 (CH 2 ) 3 S0 2 ) 2 0, (CH 3 (CH 2 ) 6 S0 2 ) 2 0 , 



(c 12 n 2 ,—(C))— so 2 j 2 o , 
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CH 3 -CO 



JO 
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{Q)-SOr , CH 3 -^- 





Of the neutralizing agents of the above formulae (I) to (IV), the phosphonium or ammonium salt type neutralizing 
agents are particularly stable themselves at 200*0 or higher When any one of these neutralizing agents is added, the 
catalyst tor the polycondensation is promptly neutralized, and the intended polymer can be obtained. 
20 in the process of the present invention, at least one neutralizing agent selected from the group consisting of the 

compounds of the above formulae (I) to (IV) is used in an amount of preferably 0.01 to 500 ppm, more preferably 0.01 
to 300 ppm, particularly preferably 0.01 to 100 ppm, based on the polycarbonate formed after the terminal blocking 
reaction. 

Further, the amount of the above neutralizing agent per mole of the catalyst for the polycondensation is preferably 
25 0.5 to 50 mol. 

The method of adding the neutralizing agent to the terminal-blocked polymer is not specially limited. For example, 
the neutralizing agent may be added to the polycarbonate as a reaction product while the polycarbonate is in a molten 
state, or it may be added to the polycarbonate after the polycarbonate is pelletized. In the former method, the neutral- 
izing agent may be added while the terminal-blocked polymer is in a molten state in a reactor or while the polycarbonate 
30 as a reaction product is in a molten state in an extruder, and then, the polycarbonate is molded and pelletized through 
an extruder. Or, the polycarbonate may be obtained by adding the neutralizing agent to the polycarbonate obtained by 
the terminal blocking reaction while it passes through a reactor and an extruder to be pelletized, and kneading these. 

In the present invention, it is preferred to incorporate a known stabilizer to the reaction system in a molten state 
at any step before, during or after the terminal blocking. The stabilizer includes a sulfur-containing acidic compound 
35 and/or a derivative formed of the acidic compound, a phenol-containing stabilizer, a thioether-containing stabilizer, a 
phosphorus-containing stabilizer, a hindered amine-containing stabilizer, an epoxy -containing stabilizer, a salicylic acid- 
containing ultraviolet absorbent, and benzotriazole-containing ultraviolet absorbent. 

The above stabilizers may be used alone or in combination. 

The production of the polymer by the polycondensation of the aromatic dihydroxy compound and the diphenylcar- 

40 bonate can be carried out under known general conditions. 

Specifically, in a first step, the aromatic dihydroxy compound and the diphenylcarbonate are allowed to react with 
each other at a temperature between 80°C and 250°C, preferably 100°C and 230°C, more preferably 120°C and 
190°C, for 0.5 to 5 hours, preferably 1 to 4 hours, more preferably 1 .5 to 3 hours, under reduced pressure. Then, the 
reaction of the aromatic dihydroxy compound and the diphenylcarbonate is continued by increasing the reaction tern- 

45 perature with increasing the vacuum degree of the reaction system, and in a final step, the polycondensation reaction 
of the aromatic dihydroxy compound and the diphenylcarbonate is carried out under a reduced pressure of not more 
than 5 Torr, preferably not more than 1 Torr, at a temperature between 240°C and 320°C. 

In the present invention, before the terminal blocking reagent is added, the concentration of terminal hydroxyl 
groups of the polycarbonate, based on the total terminal amount, is preferably adjusted to at least 20 mol% : preferably 

so at least 30 mol 0 /**, more preferably at least 40 mol%. By this adjustment, the specific terminal group can be introduced 
at a high ratio, and the modification effect on the polymer can improve. Generally, the present invention can be advan- 
tageously carried out when the concentration of terminal hydroxyl groups based on the total terminal amount is in the 
range of from 30 to 95 mol%. The molar amount of terminal hydroxyl groups based on a given amount of the polymer 
can be determined on the basis of a conventional method based on 1 H-NMR. Further, the concentration of terminal 

55 hydroxyl groups of the polymer can be also controlled on the basis of the amount ratio of the aromatic dfriydroxy 
compound and the diphenylcarbonate charged as raw materials. 

In the present invention, an apparatus for feeding the terminal blocking reagent and a reactor for carrying out the 
terminal blocking reaction are not specially limited. 
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The method of adding the terminal blocking reagent is not specially limited. The terminal blocking reagent may be 
added in the form of a solid, a melt or a solution thereof in a solvent. Further, the terminal blocking reagent may be 
added in a oredetermined amount once, or it may be separated into predetermined amounts and added several times, 
so long as it is added after the intrinsic viscosity of the polymer reaches 0.3 de/g. 
5 Thai is the terminal blocking reagenl is added after the polymer has an intrinsic viscosity of at least 0.3 dl/g. 

In the present invention, advantageously, the content of chlorine (it means an active chlorine. Chlorine atom cov- 
alenlly bonding to polymer molecule is excluded.) in the polymer (prepolymer) before the terminal blocking is controlled 
so that it is preferably at a low level of not more than 10 ppm, more preferably at a level of not more than 5 ppm. 
When the chlorine content is larger than the above limit, the activity of the catalyst for the terminal blocking is liable 
w to decrease which results in the difficulty in rapidly and fully achieving the terminal blocking- 
Further when the chlorine content is large, undesirably, the chlorine affects the hue and stability of the polymer. 
The chlorine content in the prepolymer can be maintained at a low level by controlling the chlorine content in raw 
materials so that it is at a low level. 

Further in the present invention, advantageously, the content of iron in the polycarbonate belore the terminal 
is block.ng is controlled so that it is at a low level, preferably at a level of not more than 1 ppm : more prelerabiy at a level 

ol not more than 0.7 ppm. , u . . 

When the iron content is larger than the above limit, the activity of the catalyst for the terminal blocking is liable to 
decrease, which results in the difficulty in rapidly and fully achieving the terminal blocking. Further, when the iron content 
is large undesirably, the iron affects the hue and stability of the polymer. 
20 The iron content in the prepolymer can be maintained at a low level by controlling the iron content in raw materials 

so that it is at a low level and by preventing the inclusion of iron in the entire production process. 

After the terminal blocking reagent is added, the reaction mixture preferably passes at least one time through the 
condition of reduced pressure for removing phenols formed by the reaction. Specifically, the pressure is not more than 
100 Torr preferably not more than 50 Torr, more preferably not more than 10 Torr. Generally, the present invention is 
25 preferably carried out under a pressure in the range of from 0.01 to 100 Torr. 

The reaction temperature after the addition of the terminal blocking reagent is generally in the range of from 250 
to 360°C, prelerabiy in the range of from 260 to 340°C. When the temperature is lower than the above lower limit, 
undesirably the polymer is not melted. When it is higher than the above upper limit, undesirably the polymer is de- 
composed and colored The reaction temperature is generally 1 to 30 minutes, preferably 1 to 20 minutes, and the 
30 reaction can be completed in 1 to 1 5 minutes as required. 

In the present invention, the terminal-blocked polymer can be controlled so that the concentration of residual phe- 
nolic compound therein is at a low level. 

The concentration of residual phenols in the terminal-blocked polymer is not more than 300 ppm, preferably not 
more than 200 ppm. When the concentration of residual phenols is greater than the above value, undesirably, the 
35 polymer is liable to have a decreased molecular weight or to be colored. 

The above polycondensation may be carried out by a continuous method or a batch method. The reactor used for 
the above reaction may have the form of any one of a vessel, a tube or a column. 

In the present invention, the polycarbonate obtained by the terminal blocking reaction may contain a heat stabilizer, 
an ultraviolet absorbent, a mold releasing agent, a colorant, an antistatic agent, a lubricant, an anti-fogging agent, a 
40 natural oil, a synthetic oil, a wax, an organic filler and an inorganic filler, which are generally used, so long as the object 
of the present invention is not impaired. 

Further, studies of the present inventors have also revealed the following. Some compounds including some spe- 
cilic compounds included in the compound of the above formula (1 ) can advantageously terminal-block two molecules 
ot the polycarbonate with one molecule, and they consequently have the activity of remarkably improving the polym- 
•*s erization degree ot the polycarbonate, i.e., polymerization-promoting activity. 

Therefore according to the present invention, second, there is similarly provided a process for the production of 
a polycarbonate having an increased intrinsic viscosity by melt-polycondensing an aromatic dihydroxy compound and 
diphenyicarbonate. the process comprising adding a compound ol the formula (2), 



so 



55 
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.(2) 



wherein Ri is a chlorine atom, methoxycarbonyl group or ethoxycarbonyl group, X is an oxygen atom or a group 
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of the following formula, 

-R-COO- 

5 

in which R is an alkylene group having 1 to 30 carbon atoms or an arylene group having 6 to 30 carbon atoms, 
and R 3 is a chlorine atom, methoxycarbonyt group or ethoxycarbonyl group, 

afler a polycarbonate formed has an intrinsic viscosity of at least 0.3 dl/g, to form a polycarbonate having an intrinsic 

viscosity greater than the intrinsic viscosity of the polycarbonate formed before the addition by more than 0.1 dl/g. 
10 in the above formula (2), R 1 is a chlorine atom, methoxycarbonyt group or ethoxycarbonyl group, X is an oxygen 

atom or a group of the formula: -R-COO- (in which R is an alkylene group having 1 to 30 carbon atoms or an arylene 

group having 6 to 30 carbon atoms), and R 3 is chlorine, methoxycarbonyl group or ethoxycarbonyl group. 

The alkylene group having 1 to 30 carbon atoms and an arylene group having 6 to 30 carbon atoms include those 

described concerning the above formula (1 ). 
is The compound of the above formula (2) diary lea rbonates such as bis(2-chlorophenyl)carbonate, 2-chtorophenyl- 

2 , -methoxycarbonylphenylcarbonate, 2-chlorophenyl-2'-ethoxycarbonylphenylcarbonate ) bis(2-methoxycarbonylphe- 

nyl)carbonate.2-methoxycarbonylphenyl-2'-ethox^ 

ate; diphenyl esters of aliphatic dicarboxylic acids such as bis(2-chlorophenyl)maronate : 2-chlorophenyl 2'-methoxy* 
carbonylphenylmaronaie,2-chlorophenyl2'-ethoxycarbonylphenylmaronate, bis(2-methoxycarbonylphenyl)maronate, 

20 2-methoxycarbonylphenyl 2'-ethoxycarbonylphenylmaronate, bis(2'-ethoxycarbonylphenyl)maronale, bis(2-chloroph- 
enyl)succinate, bis(2-methoxycarbonyipheny!)succinate, bis(2-ethoxycarbonylphenyl)succinate, bis(2-chtorophenyl) 
gultarate, bis{2-methoxycabrbonylphenyl)glutarate, bis(2-ethoxycarbonylphenyl)glutarate, bis(2-chlorophenyl)adi- 
pate, bis(2-methoxycarbonylphenyl)adipate, di(2-ethoxycarbonylphenyl)adipate, bis(2-chlorophenyl)pimelinate, bis 
(2-methoxycarbonylphenyl)pimelinate, bis(2-ethoxycarbonylphenyl)pimelinate, bis(2-chlorophenyl)suberinate, bis 

25 (2-methoxycarbonylphcnyl)subcrinate, bis(2-ethoxycarbonylphenyl)suberinate, bis(2-chlorophenyl)azelate, bis 
(2-methoxycarbonylphBnyI)a2elate, bis(2-ethoxycarbonylphenyl)azelate, bis(2-chlorophenyl)sebacate, bis(2-methox- 
ycarbonylphenyljsebacate, bis(2-ethoxycarbonylphenyl)sebacate, bis(2'-chlorophenyl)decane-1,10-dicarboxylate, bis 
(2'-methoxycarbonylphenyl)decane-1 ,10-dicarboxylate, bis(2'-ethoxycarbonylphenyl)decane-1 ,10-dicarboxylate, bis 
(^-methoxycarbonylphenyOhexadecane-I.IO-dicarboxylate, bis(2 , -methoxycarbonylphenyl)eicosane-1 t 20-dicarbox- 

30 ylate, bis(2'-methoxycarbonylphenyl)pentacosane-1 ,25-dicarboxylate and bis(2'-methoxycarbonylphenyl)triacontane- 
1,30-dicarboxylate: and diphenyl esters of aromatic dicarboxylic acids such as bis(2-chlorophenyl)terephthalate, bis 
(2-methoxycarbonylphenyl)terephthalate, bis(2-ethoxycarbonylphenyl)terephthalate, 2-chlorophenyl-2'-methoxycarb- 
onylphenylterephthalate, bis(2-chlorophenyl)isophthalate, bis(2-methoxycarbonylphenyl)isophthalate, bis(2-ethoxy- 
carbonylphenyl)isophthalate, bis(2-chlorophenyl)lerephthalate, bis(2-methoxycarbonylphenyl)terephthalate, bis 

35 (2-ethoxycarbonylphenyl)terephthalate, bis(2-chlorophenyl)naphthalenedicarboxylate, bis(2-methoxycarbonylphenyl) 
naphthalenedicarboxylate, bis(2-ethoxycarbonylphenyl)napthalenedicarboxylate, bis(2-methoxycarbonylphenyl)bi- 
phenyldicarboxylate. bis(2-methoxycarbonylphenyl)toluenedicarboxylate 1 bis(2-methoxycarbonylphenyl)cumenedi- 
carboxylate and bis(2-methoxycarbonylphenyl)anthracenedicarboxylate. 

Among these, preferred are bis(2-methoxycarbonylphenyl)terephthalate, bis(2-ethoxycarbonylphenyl)terephtha- 

40 late, bis(2-methoxycarbonylphenyl)isophthalate, bis(2-methoxycarbonylphenyl)carbonate and bis(2-ethoxycarbonyl- 
phenyl)isophthalate. 

The polymerization promoter of the above formula (2) is added to the polycarbonate whose intrinsic viscosity has 
reached at least 0.3 dl/g, and the resultant polycarbonate has an intrinsic viscosity greater than the intrinsic viscosity 
of the polycarbonate formed before the addition by more than 0.1 dl/g. 
45 The polymerization promoter of the formula (2) is added in an amount of preferably about 0.3 to about 0.7 mol, 

more preferably about 0.4 to about 0.6 mol, particularly preferably about 0.45 mol to about 0.55 mot, per mole of the 
terminal hydroxyl group amount of the polycarbonate to which the polymerization promoter is to be added. 

When the polymerization promoter is added to the polycarbonate, it reacts with terminal OH group ( av\OH) of 
the polycarbonate to couple two polycarbonate molecules as shown in the following reaction scheme. 

£0 
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is As shown in the above reaction scheme, the reaction forms two molecules of 2-substituted phenols from the po- 

lymerization promoter. For expediting the coupling at high yields, therefore, it is prelerred to carry out the reaction with 
distilling off the formed 2-substituted phenols. 

At a time when the coupling is completed, there is formed a polycarbonate having an intrinsic viscosity, preferably, 
greater than 0.4 dl/g and less than t .0 dl/g, more preferably from 0.41 to 0.8 dl/g. 

20 u should be understood that those descriptions concerning the process of the present invention using the terminal 

blocking reagent can be directly applied to the above process of the present invention using the polymerization pro- 
moter, with regard to the catalyst for polycondensation, the neutralizing agent, polycondensation conditions, and the 
like, which are omitted concerning the process using the polymerization promoter. 

25 Examples 

The present invention will be explained in detail hereinafter with reference to Examples, while the present invention 
shall not be limited by Examples. 

In Examples, polymers were measured for physical properties by the following methods. 

30 

(i) Intrinsic viscosity [nj 

Measured with a Ubbelohde's viscometer in methylene chloride at 20°C. 

(ii) Terminal hydroxyl group concentration 

A sample (0.02 g) was dissolved in 0.4 ml of chloroform-d, and measured for terminal hydroxyl group and 
35 terminal phenyl group at 20°C with 1 H-NMR (EX-270, supplied by Nippon Denshi KK). The terminal hydroxyl group 

concentration was determined on the basis ol the following equation. 

Terminal hydroxyl group concentration (%) = (terminal hydroxyl group concentration)/(total 

40 

number of terminals) x 100 

(tii) Residual phenols: 

45 a sample (1 .0 g) was dissolved in methylene chloride, and the mixture was added to methanol which was 10 

times as much as the mixture. Insolubles were placed in a Soxhlet's extractor, methanol was used as an extracting 
solvent, and residual phenols were extracted for 12 hours. Methanol as a precipitating solvent and methanol as 
an extracting solvent were combined, and residual phenols were quantitatively determined by high-performance 
liquid chromatography. The amount of the residual phenols is expressed as a concentration (ppm) of residual 

so phenols in a polymer. 

(iv) Residual CI amount, Fe amount: 
Quantitatively determined by elemental analysis. 

(v) Hue: Visually evaluated. 

(vi) Stability of polymer: 

55 Evaluated on the basis of IV (intrinsic viscosity) change ratio and a change in hue after aging under heat. The 

aging under heat was carried out by heating a polymer at 340°C for 1 5 minutes. 

(vii) Reusability from metal surface: 

A polymer containing a neutralized catalyst was inject ion -molded with an injection molding machine (Meiki 
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M50-B model) under conditions of a cylinder temperature of 340°C, a mold temperature of 70°C, an injection time 
of 10 seconds and a cooling time of 40 seconds. The mold was capable of forming a plate having a size of a 
general name card and a thickness of 2 mm. When the injection molding was carried out 100 shots, the molded 
plates were evaluated for reusability on the basis of the following ratings. 

5 

© Excellent (no problem whatsoever) 

O: Good (In some shots, plates showed some difficulty in releasing themselves from the mold, but there was no 
essential problem). 

A: Slightly poor: (In some shots, plates were not released from the mold, and manually released.) 
to X: Poor: Plates were often manually released. 



(viii) Stability of polymer under high temperature and high humidity 

A polymer was kept at a temperature of 120°C under a saturated vapor pressure for 15 hours and thereafter, 
was measured for terminal hydroxyl group in the same manner as in above (ii). 

is 

Examples i - 18 

A reactor equipped with a distillation apparatus and a pressure reducing apparatus was charged with 228 parts 
by weight of bisphenol A, 220 parts by weight of diphenylcarbonate and a catalyst shown in Tables 1 to 9 in an amount 

20 shown in Tables 1 to 9. Nitrogen was flushed, and then the above materials were melted. The mixture was stirred for 
30 minutes, the temperature in the reactor was increased to 180°C, the mixture was allowed to react at 1 00 mmHg for 
30 minutes, and formed phenols were distilled off. 

Then, while the temperature in the reactor was increased to ZOCC, the pressure in the reactor was decreased. 
The reaction mixture was allowed to react at 50 mmHg for 30 minutes with distilling off phenols. 

25 The temperature in the reactor was increased to 220°C and the pressure in the reactor was decreased to 30 

mmHg. At this temperature and this pressure, the reaction mixture was allowed to react for 30 minutes. Further, the 
temperature-increase and the pressure-decrease were repeated up to 240 D C and 10 mmHg, 260°C and 1 mmHg, and 
270°C and not higher than 1 mmHg in the same manner as above, and the reaction was continued in the same manner 
as above. 

30 Finally, at the above final temperature and the above final pressure, the polymerization was continued for 1 hour, 

and when the formed polycarbonate showed an intrinsic viscosity of about 0.35, part of the polymer was taken, and a 
terminal blocking reagent shown in Tables 1 to 9 in an amount shown in Tables 1 to 9 was added, Then, the reaction 
was continued at 270°C at not higher than 1 mmHg for 5 minutes to carry out a terminal blocking reaction. 

Then, while the reaction mixture was in a molten state, a catalyst neutralizing agent shown in Table 1 to 9 in an 

35 amount shown in Table 1 to 9 was added, and then the reaction was continued at 270°C at 10 mmHg or lower for 10 
minutes. 

Polymers obtained before the terminal blocking (belore the addition of terminal blocking reagent) in the above 
procedures and polymers obtained after the terminal blocking and the neutralization of the catalyst (after the addition 
of terminal blocking reagent) in the above procedures were measured for a terminal hydroxyl group concentration, a 
ao concentration of residual unreacted phenols, an intrinsic viscosity ft], a CI content and an Fe content, and further 
evaluated 1or a hue. 

Further, the polymers obtained after the neutralization of the catalyst were evaluated for stability. 
Further, the polymers obtained in Examples 13 to 1 B were also evaluated for mold reusability. 
Tables 1 to 9 show the results of the above measurements and evaluations. 
is in Tables 1 to 9, abbreviations have the following meanings. 



BpA-Na: Na salt of bisphenol A 

TMAH: teiramelhylammonium hydroxide 

BpA: bisphenol A 

so 

Further, the polymers obtained in Examples 1, 2, 5, 6 and 11 were also evaluated lor terminal hydroxyl group 
concentration after the wettability test. The results are shown in Table 12. 



55 
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Table 1 









Example 1 


Example 2 


5 


Catalyst 


Kind 


BPA-Na/TMAH 


BPA-Na/TMAH 




Amount 
(xlO-'mol/BPA) 


2/100 


2/100 


10 
15 


blocking 
reagent 


Kind 










Amntin f 

11111 Uill 

(molAOH group) 


1.0 


1.0 


20 


Catalyst 


Kind 


TBP-DBS 


TBP-DBS 




neutralizing 
age at 


Amount 


4 


4 


25 




Intrinsic 
viscosity [n] 
bet. a a. /ait. ad. 


0.350/0.354 


0.346/0.349 


30 


Polymer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 




52/6 


35 


Residual phenolic 
compound (ppm) 
bef. ad./aft. ad. 


210/180 


220/190 






CI content (ppm) 
bef. ad. /aft. ad. 


3/3 


3/3 


40 




re content 
bef. ad/aft. ad. 


n l/n 1 

V/* L« v. A 


0.1/0.1 


45 




Hue 

after addition 


almost colorless 


almost colorless 


50 




Stability 
Rate of change 
in IV: 
Hue : 


2 

almost no change 


2 

almost no change 






Mold releasability 







bef. ad./aft. ad. = before addition/after addition 
TBP-DBS: Tetrabutylphosphonium dodecylbezenesulfonate 
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Table 2 









Example 3 


Example 4 


5 


Catalyst 


Kind 


BPA-Na/TMAH 


BPA-Na/TMAH 




Amount 
(xlO- 6 mol/BPA) 


2/100 


2/100 


10 


Terminal 

blocking 

reagent 


Kind 


<o^-<2> 


o 


IS 




Amount 

/ > ) f\ T T \ 

(mol/-OH group) 


1.5 


1.0 




Catalyst 

neutralizing 

agent 


Kind 


TBA-DBS 


TBP-DBS 


20 


Amount 
(xlO-«mol/BPA) 


4 


4 


2S 




Intrinsic 
viscosity [n] 
bef. ad./aft. ad. 


0.359/0.362 


0.346/0.349 


30 


Polymer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 


53/10 


52/5 




Residual phenolic 
compound (ppm) 
bef. ad. /aft. ad. 


220/210 


220/190 


35 




CI content (ppm) 
bef. ad./aft. ad. 




3/3 


40 




Fe content 
bef. ad./ait. ad. 




0.1/0.1 






Hue 

after addition 


almost colorless 


almost colorless 


45 




Stability 
Rate of change 
in IV: 
Hue: 




2 

almost no change 


SO 




Mold releasability 







bef. ad./aft. ad. = before addition/after addition 

TBP-DBS: Tetrabutylphosphonium dodecylbezenesulfonate 

TBA-DBS: Tetrabutylammonium dodecylbezenesulfonate 
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Table 3 









Example 5 


Example 6 


5 


Catalyst 


Kind 


BPA-Na/TMAH 


Na 2 Ge03/TMAH 






Amount 
(xlO-6mol/BPA) 


2/100 


2/100 


70 


Terminal 

blocking 

reagent 


Kind 


COOCH3 


/ COOCH 2 CH, 


15 




Amount 

(molAOH eroup) 


1.0 


1.0 




Catalyst 

neutralizing 

agent 


Kind 


TBP-DBS 


TBP-DBS 


20 


Amount 
(xlO-«mol/BPA) 


4 


4 


25 




Intrinsic 
viscosity [tj] 
bef. ad./aft. ad. 


0.345/0.355 


0.348/0.353 


30 


Polymer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 


52/2 


53/4 


35 


Residual phenolic 
compound (ppm) 
hpf ad /aft. ad. 


■ 

— 


— 






CI content (ppm) 
bef. ad./aft. ad. 


3/3 


3/3 


40 




Fe content 
bef. ad./aft. ad. 


0.1/0.1 


0.1/0.1 






Hue 

after addition 


almost colorless 


almost colorless 


45 




Stability 
Rate of change 
in IV: 
Hue: 


2 

almost no change 


2 

almost no change 


SO 




Mold releasability 







bef. ad./aft. ad. = before addition/after addition 
55 TBP-DBS: Tetrabutylphosphonium dodecylbezenesulfonate 
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Table 4 







Example 7 


Example 8 


Catalyst 


Kind 


BPA-Na/TMAH 


Na2GeO3/Ge0aTMA 
H 




Amount 
(xlO^mol/BPA) 


2/100 


2/5/100 


Terminal 

blocking 

reagent 


Kind 




^COOCH, QDOCH: 

rSi jo) 

o I 




Amount 
(moU-OH group) 


1.0 


1.0 


Catalvst 

neutralizing 

agent 


Kind 


TBP-DBS 


TBP-DBS 


Amount 
(xlO- 6 mol/BPA) 


4 


4 




Intrinsic 
viscosity [77] 
bef. adVaft. ad. 


0.350/0.353 


0.348/0.349 


Polymer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 


48/6 


49/16 


Residual phenolic 
compound (ppra) 
bef. ad./aft. ad. 


— 


— 




CI content (ppm) 
bef. ad./aft. ad. 


3/3 


3/3 




Fe content 
bef. ad./aft. ad. 


0.1/0.1 


0.1/0.1 




Hue 

bef. ad./aft. ad. 


almost colorless 


almost colorless 




Stability 
Rate of change 
in IV: 
Hue: 


2 

almost no change 


2 

almost no change 




Mold releasability 







bef. ad./aft. ad. = before addition/after addition 

TBP-DBS: Tetrabutylphosphonium dodecylbezenesulfonate 
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Table 5 







Example 9 


Example 10 


Catalyst 


Kind 


BPA-Na/TMAH 


BPA-Na/TMAH 




Amount 
(xlCHmol/BPA) 


2/100 


2/100 


Terminal 

blocking 

reagent 


Kind 


i:cocHi 
0 


<2>-T® 

O 




Amount 

(mol/-OH group) 


1.0 


1.2 


Catalyst 

neutralizing 

agent 


Kind 


TBP-DBS 


TBP-DBS 


Amount 
(xlO- 6 moyBPA) 


4 


4 




Intrinsic 
viscosity [n] 
bef. ad./aft. ad. 


0.351/0.353 


0.353/0.354 


Polymer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 


52/12 


53/15 




Residual phenolic 
compound (ppm) 

Del. au./aJ.U au. 


210/200 


220/220 




CI content (ppm) 
bef. ad./aft. ad. 


3/3 






Fe content 
bef. ad./aft. ad. 


0.1/0.1 






Hue 

after addition 


almost colorless 


almost colorless 




Stability 
Rate of change 
in IV: 
Hue: 


3 

almost no change 






Mold releasability 







bef. ad./aft. ad. = before addition/after addition 
TBP-DBS: Tetrabutylpbosphonium dodecylbezenesulfonate 
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Table 6 









Example 11 


Example 12 


5 


Catalyst 


Kind 


BPA-Na/TMAH 


BPA-NaTTMAH 






Amount 
(xl(Hmol/BPA) 


2/100 


2/100 


10 


Terminal 

blocking 

reagent 


Kind 


^-^O|0 *CH 2 ) 5 CH 3 


^COOCH 2 CK } 

cgr 

^OC fCHj),CH 3 

I 


15 




Amount 
(molAOH eroup) 


0.8 


1.0 




Catalyst 

neutralizing 

agent 


Kind 


TBA-DBS 


TBA-DBS 


20 


Amount 
(xlO- 6 mol/BPA) 


4 


4 


25 




Intrinsic 
viscosity [7?] 
bef. ad./aft ad. 


0.348/0.352 


0.351/0.352 


30 


Polymer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 


48/12 


49/18 


35 


Residual phenolic 
compound (ppm) 
Dei. aa./aiu aa. 


210/190 


220/220 






CI content (ppm) 
bef. ad./aft. ad. 


3/3 


3/3 


40 




Fe content 
bef. ad./aft. ad. 


0.1/0.1 


0.1/0.1 






nue 

after addition 


almost colorless 


almost colorless 


45 




Stability 
Rate of change 
in TV: 
Hue: 


3 

almost no change 


3 

almost no change 


SO 




Mold releasability 







bef ad./aft ad. = before addition/after addition 
TBA-DBS: Tetrabutylammonium dodecylbezenesulfonate 
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Table 7 







Example 13 


Example 14 




Kind 


BPA-Na/TMAH 


BPA-Na/TMAH 




Amount 
(xlO- 6 mol/BPA) 


2/100 


2/100 


Terminal 
blocking 
reagent , 


Kind 


i 

X^-oro — eCH : )i 7 CHj 

I 


(of 

4 




Amount 

(molAOH group) 


1.0 


1.0 


Catalyst 

neutralizing 

agent 


Kind 


TBP-DBS 


TBP-DBS 


Amount 
(xl0 6 mol/BPA) 


4 


4 




Intrinsic 
viscosity [v] 
bef. ad./aft. ad. 


0.352/0.346 

( 


0.351/0.347 


Polymer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 


48/7 


50/10 


Residual phenolic 
compound (ppm) 

bef. ad./aft. ad. 


- 


- 




CI content (ppm) 
bef. ad./aft. ad. 


- 


- 




Fe content 
bef. ad./aft. ad. 








rluc 

after addition 


almost colorless 


almost colorless 




Stability 
Rate of change 
in IV; 
Hue: 








Mold releasability 


© 


© 



bef ad./aft. ad. -before addition/after addition 
TBP-DBS: Tetrabutylphosphonium dodecylbezenesulfonate 
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Table 8 









Example 15 


Example 16 


5 


Catalyst 


Kind 


BPA-NaTTMAH 


BPA-Na/TMAH 




Amount 
(xlO^mol/BPA) 


2/100 


2/100 


TO 


Terminal 

blocking 

reagent 


Kind 


^d^zco eC3 2 1 4 -CC-C3 j 

I 0 


_ vCCOCEi 

^S;c— fca,) 1$ ca, 
S 


15 




Amount 

(mol/-OH erouu) 


1.0 


1.1 




Catalyst 

neutralizing 

agent 


Kind 


TBP-DBS 


TBP-DBS 


20 


Amount 
(xlO-«mol/BPA) 


4 


4 


25 




Intrinsic 
viscosity [7?] 
bef. ad./aft. ad. 


0.348/0.347 


0.351/0.353 


30 


Polymer 
physical 
properties 


Terminal hydroxyl 

group Concentra- 
te rt - /oz> 

bef. ad./aft. ad. 


50/10 


50/18 


35 


XVcbiUliAl pile ill/ill* 

compound (ppm) 

Viof ck A /aft ad 
Del. cLQ./cLlt. <X\X. 


— 


— 






CI content (ppm) 
bef. adVaft. ad. 


— 


— 


40 




Fe content 
bef. adVaft. ad. 






45 
50 




Hup 

after addition 


almost colorless 


almost colorless 




Stability 
Rate of change 
in IV: 
Hue: 










Mold releasability 


© 


0 



bef. ad./aft ad. = before addition/after addition 
TBP-DBS: Tetrabutylphosphonium dodecylbezenesulfonate 
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Table 9 







Example 17 


Example 18 




Kind 


RPA-Na/TMAH 


BPA-Na/TMAH 


V> a till J at 


Amount 
(xlO-Smol/BPA) 


2/100 


2/100 


Terminal 
blocking 

ro A (TP Tit 


Kind 








Amount 
tool/- OH group) 


1.1 


1.0 


Catalyst 

neutralizing 

agent 


Kind 


TBP-DBS 


TBP-DBS 


Amount 
(xlO^mol/BPA) 


4 


4 




Intrinsic 
viscosity [v] 
bef. ad./aft. ad. 


0.349/0.351 


0.348/0.351 


Polymer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 


53/6 


49/12 


Residual phenolic 
compound (ppm) 

bef. adVart. aa. 




— 


— 




CI content (ppm) 
bef. ad./aft. ad. 


— 






Fe content 
bef. ad./aft, ad. 








Hue 

after addition 


almost colorless 


almost colorless 




Stability 
Rate of change 
in IV; 
Hue: 








Mold releasability 


0 


© 



bef. ad./aft. ad. = before addition/after addition 
TBP-DBS: Tetrabutylphosphonium dodecylbez* 
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Examples 19-21 

Polymerization was carried out in the same manner as in Example 1. When a polycarbonate resin showed an 
intrinsic viscosity of about 0.45, part of the polymer was taken, and a polymerization promoter shown .n Tables 1 0 and 

5 11 was added. Then, the reaction was continued at 279°C at not higher than 1 mmHg for 5 minutes to carry out a 
polymerization promoting reaction. 

Then while the polymer was in a molten state, a catalyst neutralizing agent shown in Tables 10 and 11 in an 
amount shown in Tables 10 and 11 was added, and then the reaction was continued at 270°C at not higher than 10 
mmHg for 10 minutes. , , . . 

10 Polymers obtained before the promotion of the polymerization in the above procedures and polymers obtained 

atter the neutralization of the catalyst in the above procedures were measured for an intrinsic viscosity fo], a terminal 
hydroxyl group concentration, a concentration of residual phenols, a CI content and an Fe content, and evaluated for 

a hue and stability. t£ u 4 ..... 

The polymers obtained after the neutralization of the catalyst were also evaluated for polymer stability. 

is Tables 10 and 11 show the results. 



20 



25 
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Example 19 


Example 20 


Cck tfllvst 


Kind 


KPA-Na/TMAH 


BPA-Na/TMAH 




Amount 

fxlO- 6 mol/BPA) _ 


2/100 


2/100 


Terminal 

blocking 

reagent 


Kind 


° ccocHa 


coochj qoocH, 




Amount 
fmolAOH sroup) 


0.5 


0.5 


Catalyst 
neutralizing 
agent 


Kind 


TBP-DBS 


TBP-DBS 


Amount 
(xlO- 6 mol/BPA) 


4 


4 




Intrinsic 
viscosity [7?] 
bef. ad./aft. ad. 


0.451/0.660 


0.450/0.651 


Pnlvmer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 


50/5 


49/6 


Residual phenolic 
compound (ppm) 
bef- ad./aft. aa. 


— 


— 




CI content (ppm) 
bef. ad./aft. ad. 


3/3 


3/3 




Fe content 
Del. a&./aiw au. 


0.1/0.1 


0.1/0.1 




Hue 

after addition 


almost colorless 


almost colorless 




Stability 
Rate of change 
in IV: 
Hue : 


2 

almost no change 


2 

almost no change 



10 



15 



20 



25 



30 



35 



40 



45 
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bef ad./aft. ad. = before addition/after addition 
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Table 11 









Example 21 


5 


Catalyst 


Kind 


BPA-Na/TMAH 






Amount 
(xlO- 6 mol/BPA) 


2/100 


10 
IS 


Terminal 

blocking 

reagent 


Kind 


■Mrti. COOCH« 

COOCHj X. * 




Amount 
(molAOH erroup) 


0.5 


20 


Catalyst 

neutralizing 

agent 


Kind 


TBP-DBS 


Amount 
(xlO- 6 mol/BPA) 


4 


2S 




Intrinsic 
viscosity [v] 
bef. ad./aft. ad. 


0.449/0.520 


30 


Polymer 
physical 
properties 


Terminal hydroxyl 
group concentra- 
tion (%) 
bef. ad./aft. ad. 


51/24 


35 


Residual phenolic 
compound (ppm) 
Kof s»H /aft ad 


— 






CI content (ppm) 
bef. ad./aft. ad. 


3/3 


40 




Fe content 
bef ad /aft. ad. 


0.1/0.1 


4S 




Hue 

after addition 


almost colorless 


SO 




Stability 
Rate of change 
in IV: 
Hue: 





bef. ad./aft. ad. = before addition/after addition 

TBP-DBS: Tetrabutylphosphonium dodecylbezenesulfonate 
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■r • ^,^w,i nm.m concentration after test for stability under high temperature and high 
Terminal nydroxyi-group conceriuaiiut i aii&i ww j ^ 

humidity (%) - 


Example No. 1 


5 


Example No. 2 


7 


Example No. 5 


7 


Example No. 6 


9 


Example No. 11 


13 



10 



15 



Claims 



1 A process lor the production of a terminal-blocked aromatic polycarbonate by melt-polycondensing an aromatic 
lydToxy compound anddiphenylcarbonate. the process comprising adding a compound of the formula (1). 



20 



2S 



45 




(1) 



herein R' is a chlorine atom, methoxycarbonyl group or elhoxycarbonyl group, and R* is an alky) group 
havingTtoi carbon atoms, an a.koxyl group having 1 to 30 carbon atoms, an ary. group hav.ngr to . 30 carbon 
atoms or an aryloxy group having 6 to 30 carbon atoms, provided that the alkyl group hav,ng 1 to 30 carbon atoms 
an Uh ^al WouVhav ng 1 to 30 carbon atoms may be substituted with methoxycarbonyl group, MP»rt»£ 
lu ^ (o mloxycarbonyrphenyl)oxycarbon y . group or (o-ethox y carbonylphenyl)oxycarbonyl group and that he 
aTo^up having 6 to 30 carbon atoms and the arybxy group having S to 30 carbon atoms may be substituted 
wKirethoxycarbonyl group, ethoxycarbony. group. (o-methoxycarbony.phenyDoxycarbony, W <*£^ 
bonytphenyllxycarbonyl group, an alkyl group having 1 to 30 carbon atoms or an a.koxy group hav,ng 1 to 30 

aSTpot^bonate formed has an intrinsic viscosity of at .east 0. 3 d^g. to form a terminal-btocked P***^ 
^ganLnsicviscos^ 
before the addition by 0.1 dl/g at the most. 

"> 2. The process according to claim 1 , wherein the compound of the formula (1) is a compound of the formula (1)-1 , 



/qV-o-c-o-r 21 ...<n-i 



«> in which Ri is as defined in the formula (1 ). W is an alkyl group having 1 to 30 carbon atoms or an aryl 

group hartng 6 to 30 carbon atoms, and these groups may be substrtuted with a substituent speeded concerning 
the definition of the formula (1). 
3. The process according to claim i , wherein the compound of the formula (1 ) is a compound of the formula (1 )-2. 
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R 1 



10 



15 



20 



2£ 



O) O-C-R 22 ...(D-2 



in which R 1 is as defined in the formula (1). R 22 is an alkyl group having 1 to X carbon atoms or an aryl 
group having 6 to 30 carbon atoms, and these groups may be substituted with a substiluent spec.fied concerning 
the definition of the formula (1). 

4 The process according to claim 1 , wherein the compound of the formula (1 ) is added in an amount of about 0.5 to 
about 2 mol based on 1 equivalent of terminal hydroxyl groups of the polycarbonate formed at a time of the addition. 

5. The process according to claim 1 . wherein the compound of the formula (1) is added, and then the polycarbonate 
is terminal-blocked with distilling off a phenolic compound of the formula (3), 



R 1 




.0 



in which R 1 is as defined in the formula (1 ). 



h ...(3) 



6 A process for the production of a polycarbonate having an increased intrinsic viscosity by melt-polycondensing an 
aromatic dihydroxy compound and diphenylcarbonale, the process comprising adding a compound of the formula 

30 (2). 

••• {2> 



40 



45 



SO 



SS 



wherein Ri is a chlorine atom, methoxycarbonyl group or ethoxycarbonyl group, X is an oxygen atom or a 
group of the following formula, 



-R-COO- 



in which R is an alkylene group having l to 30 carbon atoms or an arylene group having 6 to 30 carbon 
atoms and R 3 is a chlorine atom, methoxycarbonyl group or ethoxycarbonyl group, 

alter a polycarbonate formed has an intrinsic viscosity of at least 0.3 dl/g, to form a polycarbonate hav.ng an intrmsic 
viscosity greater than the intrinsic viscosity of the polycarbonate formed before the addition by more than 0.1 dl/g. 

The process according to claim 6, wherein the compound of the formula (2) is added in an amount of about 0.3 to 
about 0.7 mol based on 1 equivalent of terminal hydroxyl groups of the polycarbonate formed at a time of the 
addition. 

The process according to claim 6, wherein the compound of the formula (2) is added, and then the polycarbonate 
is increased in intrinsic viscosity with distilling off a phenolic compound o1 the formula (3), 
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in which R 1 is as defined in the formula (2). 
to 9. Use ot the compound of the formula (1 ) as a terminal blocking reagent for a polycarbonate. 
10. Use of the compound of the formula (2) as a polymerization promoter for a polycarbonate. 
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Process for the production of polycarbonate 



(57) A process for the production of a terminal- 
blocked aromatic polycarbonate by melt-polycondens- 
ing an aromatic dihydroxy compound and diphenylcar- 
bonate, the process comprising adding a specific car- 
bonate or carboxylic ester after a polycarbonate formed 
has an intrinsic viscosity of at least 0.3 dl/g, to form a 
terminal-blocked polycarbonate having an intrinsic vis- 
cosity which is greater than, or smaller than, the intrinsic 
viscosity of the polycarbonate formed belore the addi- 



tion by 0.1 dl/g at the most; and a process tor the pro- 
duction of a polycarbonate having an increased intrinsic 
viscosity by melt-polycondensing an aromatic dihydroxy 
compound and diphenylcarbonate, the process com- 
prising adding a specific diaryl carbonate or dicarboxylic 
diaryl ester after a polycarbonate formed has an intrinsic 
viscosity of at least 0.3 dl/g, to form a polycarbonate hav- 
ing an intrinsic viscosity greater than the intrinsic viscos- 
ity of the polycarbonate formed before the addition by 
more than 0.1 dl/g. 
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